Attorney Docket No. 79976 
EXTERNALLY DEVELOPED AIRBAG DEVICE 

Field of the Invention 

[0001] The present invention relates to an externally developed airbag device of a 

motor vehicle for protecting pedestrians, riders on bicycles or motorcycles (hereinafter 
referred to as "pedestrians or the like") in the event of a collision by preventing them from 
directly colliding against rigid portions of the motor vehicle, such as a pillar and a fender. 

Background of the Invention 

[0002] Japanese Unexamined Patent Application Publication No. 2000-264146 

discloses an externally developed airbag device for protecting pedestrians or the like that 
prevents the pedestrians or the like from directly colliding against a "A" pillar by inflating the 
airbag along the right and left "A" pillars of a motor vehicle. 

[0003] According to the Japanese Unexamined Patent Application Publication, when 

a collision with a pedestrian or the like is sensed, a gas generator discharges gas to inflate the 
airbag. The airbag pushes open a rear end of an engine bonnet or hood and comes out to the 
exterior of the vehicle, and then upwardly inflates along the right and left "A" pillars to cover 
the "A" pillars. 

[0004] According to an externally developed airbag device disclosed in the above- 

described Japanese Unexamined Patent Application Publication No. 2000-264146, the airbag 
during the inflation process or after the inflation process is likely to deviate from the front of 
the "A" pillars. 

Summary of the Invention 

[0005] Accordingly, an object of the present invention is to provide an externally 

developed airbag device in which an airbag reliably deploys along the predetermined areas. 

[0006] An externally developed airbag device according to the present invention 

includes an airbag deploying along the exterior of a motor vehicle body, a gas generator for 
inflating the airbag, and mechanism for guiding the airbag to deploy along the predetermined 
areas. 
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[0007] In the externally developed airbag device according to the present invention, 

the airbag reliably deploys along the predetermined areas by the guiding mechanism. If the 
guiding mechanism prevent the airbag from deviating from the predetermined areas after the 
completion of its deployment, the deviation is avoided, for example, even if a pedestrian or 
the like collides with the airbag. 

[0008] The present invention is preferably applied to the structure in which the airbag 

deploys along the exteriors of the "A" pillars; however, the present invention is not limited 
thereto. 

[0009] According to the present invention, the guiding mechanism are preferably 

guide rods because of the simplicity. 

[0010] Covers that cover the guide rods may be mounted to improve the appearance. 

In addition, the covers prevent any foreign materials from being attached to the guide rods, 
thereby providing considerably smooth guiding of the airbag. 

[0011] According to the present invention, the mechanism for removing the foreign 

materials from the guiding mechanism are provided. As a result, the airbag can significantly 
smoothly deploy along the guiding mechanism all the time. 

[0012] The mechanism for removing any foreign materials may be mechanical, such 

as wipers, or heating mechanism for melting snow or ice. 

[0013] The heating mechanism may be electric heaters or mechanism for utilizing 

waste heat of, for example, the engine or the radiator. 

Brief Description of the Drawings 

[0014] FIG. 1 is a perspective view of an externally developed airbag device 

according to an embodiment of the present invention in the vicinity of a pillar of the vehicle. 

[0015] FIG. 2 is a perspective view of an airbag module. 

[0016] FIG. 3 is a cross-sectional view along line III-III in FIG. 1. 

[0017] FIG. 4 is a cross-sectional view along line IV-IV in FIG. 1. 
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[0018] FIG. 5 is an exploded perspective view of the externally developed airbag 

device. 

[0019] FIG. 6 is a perspective view showing the externally developed airbag device in 

an intermediate state of its deployment. 

[0020] FIG. 7 is a cross-sectional view along line VII- VII in FIG. 6. 

[0021] FIG. 8 is a perspective view showing the externally developed airbag device in 
a completed state of its deployment. 

[0022] FIG. 9 is a cross-sectional view along line IX-IX in FIG. 8. 

[0023] FIG. 10 is a cross-sectional view of another structure of a cover. 

[0024] FIG. 1 1 is a cross-sectional view of another structure of a cover. 

[0025] FIG. 12 is a cross-sectional view of another structure of a cover, 

[0026] FIG. 13 is a cross-sectional view of one embodiment without a cover. 

Detailed Description of the Preferred Embodiments 

[0027] Embodiments of the present invention will now be described with reference to 

the accompanying drawings. 

[0028] FIG. 1 is a perspective view of an externally developed airbag device 

according to an embodiment of the present invention in the vicinity of an "A" pillar of the 
vehicle. FIG. 2 is a perspective view of an airbag module in the externally developed airbag 
device. FIG. 3 is a cross-sectional view along line III-III in FIG. 1. FIG. 4 is a cross- 
sectional view along line IV-IV in FIG. 1 . FIG. 5 is an exploded perspective view of the 
externally developed airbag device. FIG. 6 is a perspective view showing the externally 
developed airbag device in an intermediate state of its deployment. FIG. 7 is a cross- 
sectional view along line VII-VII in FIG. 6. FIG. 8 is a perspective view showing the 
externally developed airbag device in a completed state of its deployment. FIG. 9 is a cross- 
sectional view along line IX-IX in FIG. 8. 
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[0029] An airbag module 12 of the externally developed airbag device 10 is disposed 

between a lower edge of a windshield (front glass) 2 and a rear end of an engine bonnet or 
hood 4 of a motor vehicle I. The airbag module 12 includes an airbag 14 that inflates to 
cover the periphery of the windshield 2, an open-top, box-like casing 16 accommodating the 
folded airbag 14, a module cover 18 disposed on the top of the casing 16, and a gas generator 
(not shown) to inflate the airbag. The module cover 18 has a tear line 18a. When the airbag 
14 inflates, the tear line 18a is torn and the module cover 18 starts to open, thus allowing the 
airbag 14 to start deploying. 

[0030] In this embodiment, with reference to FIG. 8, the airbag 14 includes a bag 

base 14a, which deploys along the lower edge of the windshield 2 in the transverse or width 
direction of the vehicle, and bag side segments 14b, which deploy while extending upwardly 
from the right and left sides of the bag base 14a along the exteriors of "A" pillars 6. Each of 
the bag side segments 14b has an annularly-shaped connecting strap 14c on its top which lets 
through a guide rod 20, which will be described hereinafter. 

[0031] Additionally, with reference to FIGS. 7 and 9, the outer shell of the airbag 14 

includes a lower panel 14d which is in contact with the exteriors of the windshield 2 and the 
"A" pillars 6, and an upper panel 14e which opposes the lower panel 14d. The lower panel 
14d and the upper panel 14e are joined together about their peripheries by, for example, 
sewing to form a bag. Also, the lower panel 14d and the upper panel 14e are connected by a 
connection panel 14f inside the airbag. The connection panel 14f prevents the lower panel 
14d from excessively protruding from the exteriors of the windshield 2 and the "A" pillars 6 
when the airbag 14 inflates. The connection panel 14f has an opening 14g, through which 
chambers on the both sides of the connection panel 14f communicate, thereby allowing the 
air pressures in the chambers to be identical when the airbag 14 inflates. 

[0032] A casing 16 is disposed along the lower edge of the windshield 2. The right 

and left ends are located in the vicinity of the bottom ends of the right and left "A" pillars 6, 
respectively. The bag base 14a of the airbag 14 is connected to the interior of the casing 16. 
The casing 16 accommodates the airbag 14, where the right and left bag side segments 14b 
are folded from their tops towards the bag base 14a in a zigzag fashion and the bag base 14a 
is folded in a zigzag fashion in the length direction of the vehicle to become a transversely 
long folded structure whose long edge is oriented in the width direction of the vehicle. 
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[0033] With reference to FIG. 2, the right and left ends of the module cover 18 have 

small notch-like openings 18b. The connecting straps 14c are pulled out of the casing 16 
through the small openings 18b. 

[0034] Each of the "A" pillars 6 has the guide rod 20 that guides the deployment of 

each bag side segment 14b of the airbag 14. The guide rod 20 is a straight bar that 
substantially vertically extends along the exterior of the "A" pillar 6. The top and bottom 
ends of the guide rod 20 are secured to the top and bottom ends of the "A" pillar 6 by a blind 
rivet 20a and a bolt 20b, respectively. The blind rivet 20a and the bolt 20b are fixed to holes 
6a and 6b shown in FIG. 5, respectively. 

[0035] The connecting straps 14c loosely surround the guide rods 20 and are movable 

along the guide rods 20. 

[0036] Each of the "A" pillars 6 has a cover 22 which covers the guide rod 20. In this 

embodiment, the cover 22 has a base section 22a that is in contact with the exterior of the "A" 
pillar 6 and a cover section 22b that covers the guide rod 20 at the front thereof. The right 
edges of the base section 22a and the cover section 22b are seamlessly connected and the 
same for the left edges thereof. A space S surrounded by the base section 22a and the cover 
section 22b produces a through-hole inside the cover 22 extending along the "A" pillar 6. 
The guide rod 20 is disposed in the space S. With reference to FIG. 4, the base section 22a is 
mounted so that it covers the joint line of the "A" pillar 6 and the windshield 2, thus 
functioning as a weather strip. 

[0037] In this embodiment, a tear line 22c extends on the back side surface of the 

cover section 22b along the windshield 2 side edge of the cover section 22b. The tear line 
22c is torn by the connecting strap 14c while the connecting strap 14c slides along the guide 
rod 20, thus allowing the connecting strap 14c to move. The position of the tear line 22c is 
not limited thereto. It may be formed substantially at the center of the cover section 22b in 
the transverse direction. 

[0038] To secure the cover 22 to the "A" pillar 6, a plurality of snap fasteners 22d 

(three in this embodiment) are arranged at some intervals along the "A" pillar 6 extending 
direction to protrude from the back surface of the cover section 22b. The snap fasteners 22d 
are engaged with holes 6c shown in FIG. 5. 
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[0039] With reference to FIG. 5, when the guide rod 20 and the cover 22 are attached 

to the "A" pillar 6, the guide rod 20 is inserted into the cover 22 and the connecting strap 14c 
is let through the guide rod 20 beforehand. Then, the top and bottom ends of the guide rod 20 
are secured to the "A" pillar 6 by the blind rivet 20a and the bolt 20b. Subsequently, the snap 
fasteners 22d are pushed into the corresponding holes 6c to secure the cover 22 to the "A" 
pillar 6. 

[0040] As shown in FIG. 5, the length of the guide rod 20 is greater than the length, 

from the top end to the bottom end, of the cover 22. Accordingly, both end portions of the 
guide rod 20 protrude from the ends of the cover 22. In this embodiment, after the guide rod 
20 and the cover 22 are attached to the "A" pillar 6, an upper cover 24 is mounted to be 
aligned to the upper edge of the windshield 2. The upper cover 24 is designed so that the 
right and left end portions of the upper cover 24 cover the top ends of the right and left "A" 
pillars, respectively. The upper cover 24 also covers the top portions of the guide rods 20 
that protrude from the top ends of the covers 22. 

[0041] Snap fasteners 24a are arranged to protrude from the back surface of the upper 

cover 24. The snap fasteners 24a are engaged with holes 6d which are disposed at the top 
ends of the "A" pillars 6 and at the upper portion of the windshield 2 to secure the upper 
cover 24. 

[0042] With reference to FIGS. 1 and 3, the airbag module 12 is disposed so that the 

right and left ends of the module cover 1 8 are positioned in the vicinity of the lower sides of 
the covers 22. The bottom end portions of the guide rods 20 are covered by the module 
cover 18. 

[0043] In this embodiment, with reference to FIG. 1 , the right and left covers 22, the 

upper cover 24, and the module cover 18 look like one cover surrounding the periphery of the 
windshield 2. 

[0044] Additionally, a sensor (not shown) is mounted in the front bumper or near the 

bumper of the motor vehicle 1 to sense or predict a collision between a pedestrian or the like 
and the motor vehicle 1. The externally developed airbag device 10 has a control circuit to 
instruct the above-described gas generator to discharge gas when triggered by the sensor 
signal. 
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[0045] In this externally developed airbag device 10, when the sensor senses or 

predicts a collision between a pedestrian or the like and the motor vehicle 1 , the gas generator 
discharges gas when triggered by the sensor signal and the airbag 14 starts to inflate by the 
gas from the gas generator. Subsequently, the bag base 14a pushes open the module cover 18 
to deploy while covering the lower edge of the windshield 2, and the bag side segments 14b 
deploy while upwardly protruding from the right and left ends of the bag base 14a along the 
exteriors of the "A" pillars 6. 

[0046] During the deployment, the top end of each bag side segments 14b is guided to 

the guide rod 20 by the connecting strap 14c. As the bag side segment 14b upwardly 
deploys, the connecting strap 14c moves to the top end of the guide rod 20 while tearing off 
the cover 22. Since the bag side segment 14b is connected to the guide rod 20 via the 
connecting strap 14c, the bag side segment 14b deploys along the guide rod 20, thus reliably 
covering the exterior of the "A" pillar 6. In addition, the bag side segment 14b is connected 
to the guide rod 20 via the connecting strap 14c even after the completion of its deployment. 
As a result, even if a pedestrian or the like collides with the bag side segments 14b, the shift 
to the right or left due to the load from a pedestrian or the like is prevented, thus reliably 
holding and protecting the pedestrian or the like. 

[0047] In this embodiment, since the guide rods 20 are used for guiding the 

deployments of the bag side segments 14b, the structure of the externally developed airbag 
device 10 is simplified. 

[0048] In this embodiment, since the guide rods 20 are covered by the covers 22, the 

upper cover 24, and the module cover 18, the appearance of the motor vehicle 1 is improved. 
Additionally, the covers 22, 24, and 18 prevent any foreign materials from attaching to the 
guide rods 20. As a result, the bag side segments 14b are smoothly guided by the guide 
rods 20 all the time. 

[0049] In this embodiment, as shown in FIG. 4, each of the covers 22 surrounds the 

guide rod 20 and allows the connecting strap 14c to move along the guide rod 20 by being 
torn by the connecting strap 14c. However, like the covers 26, 28, and 30 shown in FIGS. 10 
to 12, the covers may have pre-installed open parts that allow the connecting straps 14c to 
move. FIGS. 10 to 12 are substantially transverse sectional views of the "A" pillar 6 which 
illustrate the structures of the cover 26, 28, and 30, respectively. 
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[0050] With reference to FIG. 10, each of the covers 26 has a base section 26a that is 

in contact with the exterior of the "A" pillar 6 and a cover section 26b that covers the guide 
rod 20 at the front thereof (the upper side in FIG. 10). In this embodiment, the outer side 
edges of the base section 26a and the cover section 26b (the opposite side edges to the 
windshield 2) are connected while the inner side edges of the base section 26a and the cover 
section 26b (the windshield 2 side edges) are separated. An open part 26c, which is a gap 
between the inner side edges of the base section 26a and the cover section 26b, allows the 
connecting strap 14c (not shown in FIG. 10) to move along the guide rod 20. 

[0051] The cover 26 having the pre-installed open part 26c, which allows the 

connecting strap 14c to move along the guide rod 20, more smoothly moves the connecting 
strap 14c along the guide rod 20. 

[0052] With reference to FIG. 1 1 , each of the covers 28 also has a base section 28a 

that is in contact with the exterior of the "A" pillar 6 and a cover section 28b that covers the 
guide rod 20 at the front thereof (the upper side in FIG. 1 1). Like the above-described 
embodiment, the outer side edges of the base section 28a and the cover section 28b are 
connected while the inner side edges of the base section 28a and the cover section 28b are 
separated. An open part 28c, which is a gap between the inner side edges of the base section 
28a and the cover section 28b, allows the connecting strap 14c (not shown in FIG. 1 1) to 
move along the guide rod 20. 

[0053] In this embodiment, a protrusion 28d is arranged to protrude from the inner 

side edge of the base section 28a towards the inner side edge of the cover section 28b. The 
protrusion 28d extends across the open part 28c and the top end of the protrusion 28d extends 
past the side edge of the cover section 28b on the inner side of the cover 28. In FIG. 1 1, the 
protrusion 28d is separated from the side edge of the cover section 28b; however, both may 
be in contact with each other. 

[0054] The protrusion 28d of the cover 28 suppresses or prevents any foreign 

materials from entering the interior of the cover 28 through the open part 28c. 

[0055] With reference to FIG. 12, each of the covers 30 has a base section 30a that is 

in contact with the exterior of the "A" pillar 6 and half cover sections 30b and 30c that are 
arranged to protrude from the inner and outer side edges of the base section 30a while each 
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wrapping the guide rod 20 at the front thereof (the upper side in FIG. 12). An open part 30d, 
which is a gap between the top ends of the half cover sections 30b and 30c, allows the 
connecting strap 14c (not shown in FIG. 12) to move along the guide rod 20. 

[0056] In this embodiment, the top portion of the half cover section 30b overlaps the 

back side of the top portion of the half cover section 30c, thus suppressing or preventing any 
foreign materials from entering the interior of the cover 30 through the open part 30d. In 
FIG. 12, the top portion of the half cover section 30b is separated from the top portion of the 
half cover section 30c; however, both may be in contact with each other. 

[0057] In the covers 26, 28, and 30 shown in FIGS. 10 to 12, the base section 26a, 

28a, or 30a is mounted so that it covers the joint line of the "A" pillar 6 and the windshield 2, 
thus functioning as a weather strip. 

[0058] According to the present invention, with reference to FIG. 13, the covers 

which cover the guide rods may be removed. According to an embodiment shown in 
FIG. 13, the guide rod 20 is externally exposed. A weather strip 32 is mounted to cover the 
joint line of the "A" pillar 6 and the windshield 2 instead of the cover. FIG. 13 is a 
substantially transverse sectional view of the same portions in FIGS. 10 to 12. 

[0059] According to the present invention, mechanism for removing the foreign 

materials from the guide rods may be provided. This structure allows the airbag to more 
smoothly move along the guide rod all the time. 

[0060] The mechanism for removing the foreign materials may be mechanical, such 

as wipers, or may be heating mechanism for removing snow or ice by melting. The heating 
mechanism may be electric heaters or mechanism for utilizing waste heat of, for example, the 
engine or the radiator. 

[0061] The above-described embodiments are only examples of the present invention. 

The present invention can be applied to other applications. For example, while the airbag 
deploys along the exteriors of the "A" pillars in the above-described embodiments, the 
present invention can be applied to the applications where the airbag deploys in another area. 

[0062] As stated above, the present invention provides an externally developed airbag 

device that reliably deploys along the predetermined area. 
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